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ABSTRACT

`The purpose of this study was to determine the part

Of a word updn which first and fifth graders depend most

in word recognition and if any change occurs between

grades one and five. It Was-hypothesized that there- .

wOuld be no difference in dependence upon word-parts and

therefore no change between first and fifth grades.

..Participants in this study were 119 boys and girls

in an eleffientary schoolAn an upper-middle-cla8s suburban

ctimmUhity in New Jersey. Fifty-six first'grade students

and sixty -three fifth gradefs'were tested. The children

individually read sixty words from flash cards presented°

by the examiner. Each word had u8 to one -third of its

letters deleted in either the initial, middle, or final

position. The words thos6n were contr011ed for grade

level, imagery rating; and consonant to vowel ratio.

The fii-idings showed that both fir- graders and

fifth graders depend more upon the first part of a word

than the other parts in reading. Fifth graders were



consistently more accurate than first graders ign recog-

nizing words with any deletion pattetn. An alysis' of

variance found a significant difference between initial

and middle deletions and betwedn initial and final

deletiun at the .01 level .

On the basis of this study it is evident that early

reading instruction should focus the hild's attention

to the individual letters and their correspondence to

pronunciation of English. Particula at-tention.:thould

be paid to the initial letters, fo' ithout them the

-word is much more difficult to synthesize.
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CHAPTER I'

THE PROBLEM

. .*- a

Wheb-E-. rruey performed-his 'research

in reading around the turn of the century he was working:.

in a relatively:unexplored'field. Seventy-five 'years
.

later we find that little empirical knowledge has been

added to Hiley's findings, although more sophisticated

instruments of measurement have helped toexplain results

somewhat more precisely.

Huey state41:.

And so to completely analyze whatwe do when
read wouldLalmost be the acme of a psychologist's
achieVements, for ft would be to describe.verT:
many-of the most intricate workings of.the human
mind, as well as to unravel the tangled story of
the most remarkable specific perfarmancd. that .--
civilization has learned:in all its history,
(1908, gm. 6)

0

Huey saw reading as an information - processing activity

in which an arbitrary set of symbols.is us0d to transfer

information..froffi one mind to another. Similarly, Goodman

(1968); describes reading as receptive plipte of written

cOmmunication. His experiments with temporally and

11
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v.

spatially transformed text have focused on finding out

just how the skilled reAde xtracts information frOM

o'print.

Iord's are the building blocks of concepts, is

Taylor's belief. He is convinced that all parts

of a word serve some function during_word recognition

rl 6

although" the..reader responds to those parts. with varying

degrees of and scrutiny. In his experimedts

he obliterated part of each line 81pnprint and mutilated
, .

letters to determine how much of a word must be-'seen to

bp recognized,-

N- variety of experiments have been conducted in an

,

effort to determine the, part of a word on ubich.a child

relies most heavily in reading. MOst of the studies in-:

volved adult readers and the results gen6rally show that

th°ese readers perceive words in units rather_ than, t

individual letters. - In the upper. .1 mentary grades,

general .configuration of the words and initial letters

pppeax to be as important as units within the words fot

recognition inreading.

Studies that have .been'done with children as young

:fii-st grade \hew a strongelopendency on the initial

letters with final letters being og almost egual,

12
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importance.- Apparently no research evidence is Nrailable,

comparing differences in word perception;between first

and fifth grade children.

Statement of the 'Problem

The purpose of this Study is to investigate the

lowing questions 1) Which 'third of a.rword is most

vital to first graders in reading? 2) On which third. Of

a Word do fifth-graders depehd most heaVilY'in eading?
//

.3) Is there a: shift in the- parts :of the word needed for
o

reCcigniton between first and fifth grades?

The follIWing(hypotheges guided this stbdy:v1)
1

There is no difference between the parts of a word\used

1

most by first graders in w d recognition; 2) there is

no.,Qifference between the parts of a-word used most by

fifth gradersin word red6gnitionl therefore 3) there is

no diffe ence between fitst and fifth. graders in,,the word

parts needed:

.
Importance of the. Study

This study adds tp,sur slowly growing understanding

of how children perceive words in reading.- Most previods

studies have dealt, with more mat4re .eaders, tenerally



college students,-reading on a rather sophisticated level,

study proposed to idvestigate the word,recognition

styles of a number of first grade and fifth grade children

"to-then, compare the
_ -

tbe d which is xaost

word 'teach group.

Limitations

results in terms of- the tart

4 ..

Stud

In order to make the

terognizing tbe---whole
cl

N
reading experience of the test-- .

ilg situation as close .,/o normal school reading activitiefo S

as possible, index cards we're'Used with the words

upon them. These were presented as flashard and the

length of each presentation dbuid not be as agcLuiltely
7

tithed as it would have been had,a'tachistoscopic presen-

printe

tation b en made.
Or

The ects-were all students at one elemellitary

school in an upper-miadle,--class suburban-commUnity in

New Jersey: Therefore the finding's are not necessarily'

true for all chil..dren.

Overview of the Study

ChaOtex,II Will provide a review of the literature

relevant o word recognition. Various types, of deletionS

s



and mutilat ns of text will be discussed. In addition,
f ,

siudies
,
on eye movement, redundancy of-Voids, configura-

tion, and attention to particular letters Will be cited.

In Chapter-III the methodology of the present study
. .

will be explained. This will inclu:dethe sample of the

fStudy, instrumentation; data ,collection, and an explan-
.\

ation of the statistical treatment 'of data. The admin--t

P
istratiod and results of the

,
pilot -study will be dis-

.

/

cussed as well as the ,changes made in the study 'as a.

consequ ce of the findings rom the pilot study

The ata will' be presented An diScusgpd in chapter

IV. ',Chapter wril summarize the studykild state any

conclusions or sug4estiOns for further research not

previously touched upon..

11
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CHAPTER II, 1

REVIEW OF THE LITERATURE

Studies show that there is a wide variety of methods

bylwhich words are identified by children and adults.

Some researchers insist that there is but one perceptual
-74

pattern for all reader's while others

mature in word perception afs well as in other areas,
,

Still others propose that different methods of word p

suggest that reader

ception.are used at different ages and for different
o

tries of reading.

In comparing fourth graders with adults, Santue

Chen (1971) found that adults were faster at using

types of word rec gn.i tion cues, i.e., single letter

gr4hemes.,.first and last letter, and word length, an

were children, resu],ting in general faster Teding.,
4 '

They credited thit''to more'experience wi

therefore the ability to make more

reading end

likely predictiRns

of the words to follow, based on prior information about

the words.

16
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6,4

Studies on word percept-ion range in.their approach

from using young children as subjects to adult partici-

pants, from tachistoscopic presentation of words to text,

presented as in normal reading, and from the use of real

words to pronoupceable non-words, digrams, trigraris, etc.

Individual Letters

DistinotiVe features of, letters were examined by

Forsky -(1974) who found that letters withrascendirig parts

were perceived faster than letters with deSc nding parts,

but that both were perceived faster than let ers contain-

.ing neither ascending nor descending p

Gibson (1969) found evidence that

level straight lines and curved lines;

physiological

racted and

respSnded to most readily as distinctive features celet

ters or letterlike forms. Thee are fo lowed closely by

intersections'while redundancies and dis ontinuieies are

less vitalcfeatures,

Vernon (1911), while conceding that

meaning and letters do not, children m

ince works haVe

am to perceive

Words in wholes, says that "sooner or late , in order to-

perceive the essential structure of words (the child) has

17



to learn the characteristics ci\f iso ated letters and thd

:Manne in which they are combined in different words".

(p. 108)

B fere the turn of the century H ey (1897), a pioneer

in the field of word perception, cut wards exalctly in half

and found faster and more accurate read ng occurred when
. -

the first half of, the word was pre ent t an when the sec-

onel half was available to the read attributed this

to the tendency of English to place the a centen the

first syllable and also to the prei4derence of suffixes
\

in English, .making they, first part of-theover prefixes

word the meaning-conveying part. Hi findings are veri-

fied by Broerse.& Zwann. (1966) who aA o state that even,
v. O.

when the .same number of letters is pr hided, production
A

of nouns by the reader is..easier when the initial let-
.

ter-s are giVen'than when only the fsnah letters are

availabiebto the.reader..

A number of other studies point t the-fir t letter

as the most salient cue in word identifi ation. According

to Eriksen & Eriksen (19.74), "readersUse their knowledge
I

of the sound-spelling correspondences in English to pro -(

9ress sequentially from left to right in th
.

18
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way.pOss'ble"

9

71). They delayed tachistoedopic pre- \

sent -. ion of one letter in each of the positions of four-

litter words. Readers h'ad the'most difficulty when the.

'first letter was delayed. In cases where pronunciation

of the first letter depended upon the second letter, re-

-- 1

sponse time was about the same for a second letter delay

as for .a first letter delay.

Working with kindergarten and first grade children,
A

Swenson /(197'5) , Timko (1970) , and Williams, Blumberg,, &

Williams (1970) found that letter Cues, and particularly
. A

4

first letters, are used most frequently by these younger

children'i Whiip,this dep idence was less marked, Singer,

Lappin, & Moore (1975)* Nolo

that "the first part of supplies information about.

g u!4th adults, still found

the nature-of subsequent lettere' (p. 192)'. Swenson

noted also that older readers tend to note trivrams more

than individual letters.

Garner (1962) summari4ed P nuil6er of other studies

which show that subjects have the leo,st diffiCulty with

\

a word when it is the middle lettes that are deleted,.

transposed) or altered in some way. \ He goes on to say that

,

"the ,beginnings and endslof w6rds cEtrry the greatest .infor-
,

mation, and the middlq1Ltters:Of woes are the most redun-wl

dirt (p.

19
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Configutation
c

General configuration of a word is: a relatively un--

important. cue in word identification. Retarded children

areactually hampered in learning wbrdd when stress is

placed upon configuratiohyin teaching, rather than on the

identification of individual letters. Normal children

showed no differende in 'learning when either letter' or con-

figuration cues were stressed ,(Vandever & Neville, 1974) .

Timko.(:1,970) and Williams, Blumberg, & Williams (1970) .

found word shape to .a minor cue used by beginning read-

ers and occasionally a basis for word choice by some adults.

However, there is apparently no.justifica ion fox. develop-

ing beginning reading instructional materials With

uration,as the pEimary cue.

Once a rea,3er becomes; used to or "cracks the code" of

fig-

6

a particular style of writing, print, or mutilation he has

.facility with passages writen in quite bizarre manner, I,

according to Smith (1969). Travers (1973a) similarly con.,-
0

eluded that, children learn structural rules which facili-

tate proc ssing of letter clubtero, but that these rules

are apparently independent of the specific appearance of

letters. They can be applied to a wide variety of typefaces.

and handwriting styles.
'4

20
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Conversely, Cohen (1975) found that fifth gtaders had

significantly more difficulty attempting to read words -with

mixed .ease configuration than words appearing in lower-

case letters only: First graders did not-experience this

, difficulty,, although they had,a lower mean rate of'words

read _correctly in both exper imental- situation-s. She at-t-ri-

butes this to first graders' attention to individual letters,
o

particularly. initial letters,, while fifth graders rely more

on the general configuration of the word.

Eye Movement

, .

Theories on eye.moveinents va, from the elief that a

reader scans the letters of a Word one-by-one to that of

perception based on a single fixation AdUlts and, i,n fact,

most readexs show4a definite left-to-right pattern of

Q,

nine for the recdgnition of all but the final_ -letter of a

.

word, according to Engel (19'4); He agrees with a 1958
. ,

;.study by Bruner 6,OrDowl (which he quotes) who. uggested_

th t the space following the final letter aids in its recog-

nif

Some non-reading boys tend to remember final letters`

best, This Could he due to the fact that th ?y thy remember

.

the last -letter seen in a left-to-right scan or, more likely,

21
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they scan a word from right-to,left, not having learned the'

manner in which; English is written---(Marchbanks & Levin, 1965) ,

Massaro' (1973) contradicts the scanning theory and

states that "the recognition Of a string of letters involves

a readout of the visual features of the letters available in

a given eye fixation" (p. 353} . He cities- redund-ancy or

,lisp orthography as the major cause of improvdd performance,

k when the letter strings form word's or familiar spelling pat-

\

terns.

Whole-Word Theory

While Smith (1969) insists that there is no tendency

for words to be identified as wholes, .a number of researchers

would disagree with him. ,Johrison (1975) noted that there i

an inconsistency between-his and previous studies based on

duration of presentation of the visual material. He claims

that tachistoscopic flashes were too, brief for the reader to

proces units within words. Smith shoWod that letters, in

words are icientified.moreeasily than letters' in isolation,'

but Johnson found that whole-word and single-letter iddntifi-'
.

cation are both faster than identityinge first letter of

a word.

22
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He is supported by. Lakrer (1974), TrayersA1973b)i

Broadbent .5, Gregory (1971)-and:Oenderson'j1974. They

found that mature "readers process words In al*rallel.pro'!..

ra,

cess rather than in a serial one. -Travers, thrO4 further.

I

experimeAtation, found,no.evidence that the parallel- OffeCt

1

extends beyond words to sort phrases, however: Henderson

discussed three explanations for the superidrity of words

over phra'ses in initial idea ification:mealiing, familiarity,

and orthOgraphio structure. He admits that familiarity ib

not an independent factor but is, -at"differenh levels, an

'aspect of either meaningfulnass or of orthographic structure.

of- words.

Serial processing involves sca fining the 'word with

attention given to ea
4 0

letter or word-partfor a fraction
. /

of a second. Only ohe part of the Nord is attended to at

any given moment.-,

In parallel processing, all bits of input are XaMlned
.

0 a.

simultaneously and the outcome of analysis by one.part 'O the,

retina. is independent of other anlaytic processes .Neisser,

(1967) relates parallel processIng'to "perception because of

the redundancy, wastefulness, and freedom from gross misre,

presentation inhere n both.

of'

23
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:GraphemePhoneme Correspondences

Gibson et. al. (1963) .worked with first and thfrd,grade

children. iThey.presented the same three-letter unita as

words, pronounceable trigrama and,:unpronounceabletrigrafas.

They cohcluded that ",in the early stages of-reading skill

eh-tid typ

alized certain,consistent predictions of grapheme-phoneme,

correspondence', so'that units which fit these Simple 'rules'

are more easily. read" (p. 146). These units expand as the

chil&s.reading Skill develops

Mutilated Text

jiney. (1908),found that "more Words were made out, aid

in 106s time; when the first halves were read than whenthe

latter halves alone' retained" (p. 97). Rayner & :Kaiser

(1975) and"Millpr & Friedman (1957) used various types of
. . ,

m:t.#11.4i=k0 text to locate the part of.the'word,of major im-

portance to Thefl'ound that mutilations to the

beg.inning of words afire most disruptive 'to. word recognition.
a

Millet & Friedman furtY er found that superior readers could

read- passages. by as Ire) as fifty per cent, but
_ .

that they were more accurate in. restoring. letters omitted. it

the ends of words than at the beginnings of :words. Rayner

24
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& KaiseZ substituted letters within words and found that

;t nisualy distiscfive'letters are mdre diqruptive"to readinq

than are visually similar letteit.

Redundanc in Words

Tpe area of word frequencyor redundancy has been

studied by many researchers, including Baddeley (1964),

.Biemille (1970), Broadbent & Gregory (1968)t Smith &"

Haviland (1974., King-Ellison & Jenkips (1954); and

Broerse & Zwann (1966). They state that words common in

theilanguage.are more easily perceived than unfamiliar or

non-words because there are fewer small units to be proces-

sed. Baddeley concluded that the more redundant'the letter
1 0

sequence and the longer the exposure time, the more effect-.

ively the;sequence of lettexis can be decoded.

Familiar letter groupings are recognized faster than

unfamiliar ones when presented as.parts' of long sequences ,of

letters, according to Postma.n & Congpi (19p0. They further

state that "the speed of 'recognition for letter sequences

varies significantly with the strength of the verbal'habits,

associated,with the stimuli" (p. 673).

Kolers & Perkins (1969) contend that orientatidn is

an independent factor important AA the construction of per-

25



ceptions rather than just

16.

33

I 3

'ing. They also Sugge'st that this Orientation 1s a set of

byproduct of,perceptual.procesa--.

behaviOr axel, for a, particular reading,ttask, and is-not

dompu Lw for ndividual lette'rs.

.14e sed in aim e.unitery manne± than tWO-syllable
-4-:..- \

.

.-

,

wo 1s atd arrl,utey. IS to a perceptual difference in
\

sub on athe 6 irLsyllables.

,
1.

of keoognj.t
..0,,. t.i,

i v
grOupo4hi invaia

&S 9iSY found that one syllable word8

et al;

dependent On what ireaedes a wh t follows but less de-%

pendent on sequential probability than on written 'English s

it is related to s oken English.

Individuals diAfer in ther methods of attending to,

and their abilities to pereekve, the letters of the alphabet..
0.,

as defined as the "letter-

elationship with a phonemic

2). Thev found it.t o b.°
7

A.
0

sland &Johnson (1928), foUnd three distinct perception

styles'aMong people: 1) those. who consistently.perceived the

first three or our letters accurately regardless of the

0

numbeitof,Tettkrs presented to them, 2) these whose range

increaAed as the number of available letters increased.,
11

and 3) ho whose ranclea:i and scattered over the

various letters presented to,them.

26 - .
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Summary

Upon reading some Of the availableStudieS on word

perception one.one has to agree-thatthere are inconsistencies

and contradictions in the findings. ,Some researchers find

evidence of serial processing while others go along with a

parallel processing theory. Some see confMtration, as an

important cue while others disregard it or see word shape

as a minor cue. Some see atcurateined_tachistoscopic

presentations as the only scientific method while others

contend that duration of presentatl.on isrof. minim 1 impor-

tance.

tviny of these difficulties arise from the fact that

the SubjeCts and their number, the matiprials, and-the

methods ofiesearch differ so widely. When one takes them

into perspective few trends are obvidus.

The, studies done with young children tend to show that

these children depend most upon the first letter 'in

0

words. i31, Later childhood or adulthood there i
, .

reading

shift

tqward parts of the whole word as the dox nan factor in

word recognition. In fact, several studies point out that
o 0,

adult readers perceive words more quickly than they-pan

identify the initial letters' of words. This has significa-nce



_for the Gestalt theory of perceiving A thing

rather than as a summation of its parts

This study was am-attempt. to learn if Words are 'pro-
,

cessed ih parts and, which parts are most vital to the reader.

Since -the-4-subje'cts-,were groilps
-

readers and children of late elementary school age - a com-
,

r

parizon of _readihg styles could be Lade. between ther6. The

used and the. results of the study iMay.be found inmethoda

the followings chapters

'

I

1-



,CHAPTER III

METHODOLOGY

The pUrpose of this study[Was to learn upon what part

of a word a first,gtader depends most in word recognition,

the paft of.a word upon which a fifth grader is-most d --

pendent, and --if .any change Occu s in style of word recog-

nition between first grade:and i'fth 'grade. Deletions of

up to one-third of the.initial, m die, or final letters

were made to each word uSed for the purposes of the study:

/
Population

The subjects werallof.the sixty-five first graders

and all otf the sixty six fifth graders who attended an

elementary school in an Upper-middle-class suburban com-?.

.munity in New Jersey in the-197571976 school year "ria

1970 census listed the population of the town as 16,031.
_ .

The median family income was $13,.70a, which wat fOurteen

per cent higher than that 'for the surrounding-coUnty.'. It

is a compact residential community with.a population'

density of 5.725 persons per squate mile.

29

Thirty-three
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'

boys and thirty-tivo girls parti'cipated in the first grade

;kr:-

pottion of the stud*.and twenty-eight boys and thirty-

eight girls participated in the fifth grade,part The

childrenin the fifth grade had scored abover,average on

the. 1974 statewide assessment`

for the .grade clap children.-

'Construction of Instrument
7

scores were 'available

The Wor%ds,chosen for the-study,We're selected frpm,

van der Veur's ,(1975) list of high imagery words. As

.far as possible, only those word's with an imagery rating

of-4.0 or higher were' used. These were them compared to

Fry's (1972) graded Instant W ds for first and fourth ,

/1.rades. Only words which pp red on both Fry's and van'

der Veur's lists were used.

From the lists so derived, certain words were omi 4'

ted. Compound words were generally avoided as it was
Ta

felt by the examiner that a deletion i1n the middle of

compound word might be unusually disruptive to the r ader.

To avoid confusion, care was taken that the words chosen

not have, too many common possible.insertions of letters.

0

For example, the word "cat" was not used as "at.7 could

3 0
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be reco4Structed "bat eat fat", etc., could,

be "cot" "cut ", and "ca.,. could be "cab, can, cap ",

etc. So many possibilities might be puziling,.especially .

t,6

.

to the younger children.

Each ward had up to-one -third of its letters deleted.

Therefore,..one, letter was deleted from words of three,

four, or. five *etters, two letters were-zdeleted'from words

of six, seven, or eight letters, and three letters were

deleted from wordS of nine or more letters. The deletions

were made at the beginning of twenty of the sixty words

useoefor each,grade the middle of twenty words, and ,

at the end of twenty. words. In each of the three deletion,

patterns approximately two-thirds of the letters deleted
,,

/ .

,

were consonants and one -third were 'vowels to2oughly cor-

respond to the normal consonant-vowel distribution in

elementary textbooks. A complete listing of the words and

their, 4eletions can be seen in Appendix A and Appendix B.

The test wards were presented as flash cards- They

were typed with a primary typewriter (which yieldsone-

Ifourth inch letters) on three-by-five index cards. A

blank was shown for each missing letter.

31,
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Data Collection

The children were tested individually .on the flash

cards. Be'fo're presentation of the words each child was

told: "On each of.these cards is a ward with one or mor

letters missing, ,1 w11,1 show you the word_ vPry

Want you to tell me what you think the word would be if

'

all of the missing Jetters were there. T don't expect you

to know ali"of th,e words, but I would 1.ike you to ,try to

ay as Manydes you can.'" Each word was-exposed for About

one second. After the child's response, the cards were

sorted into two piles (recognition and non-recognition)

to be recorded later.

After the cards were completed, the child was asked

to read aloud a list containing *1 of the-Test words

intact. This was done to make,Aure that he/she did not

miss a word because of/unfamiliarity with it. Only the

words the child could recognize as sight words were used

in the statistical analysis.

*The tests were carried out during January and Febru-
e

ary of 1976. The examiner, who was familiar to the children

as a teacher in the school, did all of the tesiting. The

tests were performed in a quiet corner of the school away ,

32
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from classroom distractions. No child saw or heard the

words until it was his/her turn to be tested.

Statistical Analysis

0

e
The mean scores were computed for each of the three

'deletion patterns for each grade. Ap analysis of variance

compares the results of the test both within.and between

grades. Percentages of "total words identified correctly
N

were computed for each deletion pattern as well as for

consonants and vowels in each pattern. A comparison was

also Made' of die words of each word length recognized by

each group of children.

In the appendix can be found the lists of words used

for each grade as well as an ordering of the words from

easiest to hardest by deletion pattern for each grade.

Pilot Study

'rho subjects used in the pilot study were those

children present in a nearby Sunday Schoolls.firstsand

fifth grade classes on November 30, 1975. These children

attend publichools in the community sampled and an
)

adjoining township. The examiner was a pe.gown familiar

to them and they showed no anxiety over the tasks.

33
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For the pilot study the flash cards were presented

as well as-a second deletion test. The words for thie

test were prInted on a sheet of typing paper. First

grade words wee printed three-eighths of an inch high

and fifth grade words'were typed with'a pica typewrit6r.

As with the flash cards, a blank was present for each
.

letter deleted. The children were askd to fill in the

-missing letters as well as they could.

The mcAst,valuable information to emerge from the

pilot study. was that the paper-and-i7encil portion of-'the

test was not a fair test of word recognition, but depended,

'.upon a child's skill in spelling. 'Subsequently that part

of the test was eliminated completely and the flash card

test was increased from thirty.to sixty words for each

grade.

It was also found that if a child were going to recog-.

''nine a word at all 'he generally. did so in an instant, and

prolonged exposure'dt the word did not significantly aug-
g.

merit recognition. Thus the exposure time of about one

second per word was deemed sufficient.

As the pilot study was one when the first graders

had been exposed to reading for threebonths or less,

34



there were-a numner o.
\ ,

25

rds that were'unknown'to several

of the children. Because .it would beinvalid to
4

statement on the effect of the position of the deletion

make a

if a child simply did not know the word, these words were
.

-eliminated from the analysis of errors. As it required

only about one minute to have a child read the entire list

of sixty Words when printed intact, this precaution Was

well worth the time spent.

Figure 1 shows a compogite analysis of the errors

made on the pilot tests. The composi s necessary

because the small nivale a comparison betw individual

scores meaningless.

35
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CHAPTER IV

FINDINGS AND:DUSSION

Sixty-five first grade-stndPnts_axid_aixtysix

grade students were the subjects-of this study. Of this

number_the results of nine of the first graders and three

of the fifth graders were oMitted. Six of the first

graders were
n
op-readers and three had continued absences /

during the time of the testing. The three fifth graders
qt-i

had a,great deal of difficulty with the words and exhib-

ited Considerable confusion and anxiety over the test.

For this reason the examiner felt that their' results were

'invalid. Therefore, the first grade analysis is calculated

-On the performance of the remaining fifty-six first grade
%,

student while the fifth grade analysis is based upon

sixty-three students.

The children were told by the4.r leachers that what ,

they were doing wip4dholp)thOIex4mineT write a paper Am

college. This impressed them and they approached the

task eagerly. Complete cooperation was received from the

27'
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I

seven teachers .and 119 children involsied-inth; study.
6,

.

six-year.-old'.-said. with a twinkle :in hiS eye, "Are
.

you.ever in :trouble now! I'm a very good reader andj

bet I'll know all, of your words.:" It was found that a

minute or two spent in getting to know the first graders

e-atly facilitated the testig situat4x1n,- Vifth, -graders-.

needed no such introductory period and'were ready to

perform the task immediately.

The Problem.

The 'problem was to determine: 1) which third of a

'word is, most vIt 1 to firSt graders in `reading, 2)° on

,.which third Zf a word fifth graders I depend most' heavily

in reading and,. ) if here is a di ference in ,the parts

of a word Heeded for r cognition between first pd fifth

grades.-

.j..2ht Words

1

The testing -itbatiOn consist; of. eath child bein4

sholkn sixty flas cards, each - con4i lng one o ulords.
/

for his/her grad with either an 'al,'middlet or

final deleticrn This. was followed )alr a list of all olf

the words from cardR-, printed: intact, which- the child
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was asked to, read.. The words the child did-not know as

sight words were eliminated from the statistical ktnaiysis.

All of the fifth-grade students were able to ead

all sixty words as sight words. This kqas not the c4se

with the first giade 'children. Six of these,children

luiPw all sixty words while

The other forty-nine childr n knew between seven 'and

fifty-nine words 'ach. A mo detailed breakdown can

be seen in Table 1.

TABLE 1' ti

.NUMBER OF SIGHT WORDS ',COGNIZED,,
BY FIRST GRADE CHILDN

Number of Words Number of Children

1 to 6

7 td 12 ./-

13 to 18

19 to 24

25 to 30

31 to 36

37 to 42

43 to 48

49 to 54

55 to' 60

9

3

8

6.

15

Ip

39



Because of the heavy Concentration of children who

new less than half of the words and another large_group

o recognized fifty to sixty of the words` we might con-
_

c ude that thethe first graders either knecalmost all oft
1

tl words presented and apparently were welY on their

in learning tobread or were Struggling along, learn-

each new word as it was presented by1 their teacher.

e were few children in the middle.

Scores

C'

4

\Fifth grade students were able to recognize more

word with and without deletions. r The mean scores. Were

computed for eac grade in each of the deletion patterns:.

initial deletion, mi deletion, and final deletion.

\These can be see in Table 2. 4m***

TABLE 2

MEAN:NUMBER OF WORDS-READ CORRECTLY FOR
EACH DELETION PATTERN

Initial 'Middle Final
rade Deletion Deletion Deletion

2.86

14.43

8.98

5.88

17.56 .

12.06

6.54

16.48

11.80

4 0

t.
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The lowest mean score for each, /grade is in the

initial deletion pattern. In each case. it fell two to

three points-belOw the means for the middle and 'final

deletion p tterns. Vigure graphic representation

of the-Anean scores.

Anal sis

The analysis of v lance bei$een1 grades ne and five

shows that one group ( Ode five) Te r d significantly

better than the Other'(grade one) atithe,.01 leVel. Sin1ce

different words Wer Used for each gradI, this finding is

not particularly relevant despite irg*'significance: Olere

is virtually no difference between the midland final

%
7

deletiOn patterns. HoweVer\the difference bet een the

[ initial and middle delett patterns and between the

initial and final. deletion patters is significant t the

.01 level. Initial letters a e most vital for all.readers.

the total scores how a tendeny fo final letters to be

r-ixt importance iith middle 1 least -*Portant for

Ord recognition, although the An ly s shows no statisti7

cal sig ificance in thwis area. The -way interaction

between jrade and pattern- also sho

signific ice. (See Table 3)



FIGURE

COMPARISON.OF-MEAN NUMBER OF WORDS READ
FOR EACH, DELETION PATTERN'FOR EACH. GRAD

4.

15

14

13

12

,w

o 10

9.
ro

8

7

5

4

A

Initial



TABLE

ANALYSIS °F-VARIANCE
. .

Source.of Sum of
beviation DE Squarea

Grade _-

`Pattern

Gr. x Pat.

, Erroril

Total

,Moan
Square

10751.5 932.0a

371.0 32.213

\26.2. 2.3c

10751.5

742.0

52.4

351 4045.1

356 15591.1

a: Siride differentwords we e used for
this score is not applica le.

b. Significant' at the .01 leel.
c. No statistical significance

DeletionPatterns)

First gra ers were able t dentify 1 p per cent

\ more wOrds with a middle deleti n than the were with
t

\
i

an initial deletion and 130 per

final deletion\ than with an

Table 4 sows the total
1

er sight_worda'that

were recogniz4by eac

each grade

1 delet ion.

grade, listed\by deletion pat4

tern.. This is pllowed by the total number of words

Children. Since awith deletions recognized by the

direct comparisdA between grades is not appropriate due,

different words having been Used as Well as the_fact

that f1rstgraders did not know. all of the sight word,
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the scores were equalized by sing a percentage. These

scores yild the information t at initial' deletions

were, more difficult for both des with middle dele- /

tions somewhat harder than final eletions f r first'
. ,

grade. Fifth graders experienced-sli tiy-ore diffi-41

culty with final deletions than they did nth middle \

del* ions.

4xpriE 4
: !

TOTAL NUMBER OF SIG. .(' WORDS KNOWN

'DELETION WORDS KNOWN AND PER CENT
IDENTIFIED 9R EACH DELET

Grade Initial' Middle Final

Sight Del. % Sight Del. % SigT Del. %

61 16p 26 . . 759 329 43 660 369 56;,

X2 0 908 72 1260 1128 1260 1038' 82
114,

The difficulties the childre ex erienced with the

initial deletions should come as o su piise as the

portance of initial letters as a ord recognition cue

has b en cite repe4tedly. "The first letter in the

word 4e ms to be Utilized more of en by beginning read-

ers than\a y other cue" (Timko, 19 0, \p. 69) . "The first

44
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graders...showed a strong tendency t match on-the baeis

of individual letters, the init

cularly salient" (Williams e
/

"Apparently all of the readers

beginning" (Swensort, 19/ 75, p.

letter being parti-

, 1970, p. 314).

tend to lookat he word

15). The first part of

a word supplies information about the entire word, more

so than/other word parts" (Sinqert al., 1975, p. 192).
4 . 7

"In general', the initial part of the ward contains more

inforMation; the more .ilformation is given in a ward part,

the More easily the 'word-i75-ident fiee _(Broerse & Zwann.

1966, p..445.) .

I

S scific Word Difficulties

-:

A°look at.the words whi 44..ve childrerithe- ost ,
. -

'-difficulty reveals7rh-a-i first graders tend to say What'

they see and ind it hard to synthesize a longer w

from i s orter n . The-ten hardest first grade'wo
. .

(each rec gnized th dele ions by no more than three

childr ) were " ' (do "both" (bot_), "open"

"White" ( hite), "hb " (er), "thing" (-hing),'

"give" gi_e), "kind" (ki_d),\ "lost!'-"(lo_t), and "high"'

n all cases excep perhaps :',cgi_e" Lie letters

appeared as a pronounceable three or our let er string



and the examiner -note thatthe,childien responded by

'pronouncing that string. This phenomenon is much legs

evident in the case of th fifth gtade words.

This can at least partly.be,explained by Gibson's

{Iitb-sam et al., 196-3)- findings. 'fie- oncluded that a-

beginning readergeneralizes certain predictions of

gtapheme-phoneme correspondence, so letter. strings which

fit the rules are recognized more easily. Gradually tAie

,/ ,

span increasesand,'so the rules. becomei more complex.

An interesting result, although t e word is not

located' at the extreme of the most dif, icult words (

Is fourteenth in dif culty) /was the word "present"

(prese.4). The word 'parro ' had .recently been intro-

duced i the first gr de rel ders and most of the children

it

respon with "parro

with a "p". eonfigurati

this identification.

n seeing a long word beginning

very likelyl played a part in

When we consider the easiest words the pattern

changes. \The nine words with deletion's correctly i en-

tified by vet half of the first grade children wer :

"can" (c_n), "box" fb _x); "run" (ru_) , "eat" (e..:0,

"look" (lo "pla (1:1_aY), "red" `(re__), "home" (homj,

46
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and, "fiVe" (fiv_). In most cases the ,deletion did ndt

leave a pronoUnceable string of letters,,forcing the

child to attempt to synthesize the complete-word.

Left-to-Right Scanning

In several instances the first grade children read

from right to left. This was especially apparent in the

--wierd-"two".4 wo) , which at least twenty per cent of the

. children read as "owl". Likewise;!"her" (...er) was often

pronounced "red" and. "head9' (Lead) was pronounped

nnind

was deleted from

by severaltof the children. The right-tc-

as.onA.y r/oted when the initial letter
/;

I

c-he wdrd. EVi ? qy!if aeries k le ters is unfamiliar
\

ct a bg'nni eadpr h- will loo at 11 of the letters

in any/ try to ake sens of them. There was

no evild right-Lt left sca ning \aming the fifth

grade / cthih ectS.

ft sc

Right-to-left\\scnning was also noted:by. Ma chbanks

&?Levin (1965) who Observedrit particula4 among boys

ofkindergarten and first g*ade age. The 4.resent study

fon\letter deletion did not ote sex differp ces.

47
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Among the fifth graders the word "Order" Order)

was noted by the examiner to be unusually difficult fol'

the children. To see if there were. a problem with the

specific word or with the initial vowel deletion, several

more words with an initial vowel deletion were presented.
t.

These additional words and'the number of children who

correctly identified them may be seen in -Table

found that the fifth graders redognized only thirty-five

4.

per cent of them, a far lower percentage than the eighty-

one per cent of the total fifth grade words correctly

identified.

6
re.

ADDITIONAL FIFTH GRADE IMITIAL VIAIEL DELETION WORDS
THE NUMBEIOOF CHILDREN WHO IDENTIFIED THEM *

Word Deletion

eyes

'eagdrly

Open

ealy

off

es

+gerly

:yen

11'

arly

ff

0

11 3

,12

24

25

27

*\These worlds were presented to only forty-three-children.

48
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First grade words-had three 'tlal vowei\deletions:

"All" (_,ll), "ore" ( ne), and "open" (pen). All three

ranked in the more, difficult half,of the Words.

1

plication seems to be that children do nbt anticipa
1 -..

.

initial vowels ih worlds and Ate pt to syntAesize the
a

in another y.

ord Len th

The n mberf fletters in word d

°affect tied ease ith which yet was/reco

firt grade or f th grade" subjects. E

wor lengths for

ds of three,(wo

wor

perc

Table

Sunup

e

nt.ge

7.

r of

Whi

ich there was but on

ight,.and.n

h eng h correctl

oints for each g

indin s

e Ififth graders consistently pe

ne letter

perceived

de. This c

significantly

d by either

pt fot4he three

ifth grade word

the number of

as within eleven

nibe seen in

than first grade

results for eac

fairly consiten .

children in al\ deletio

formed better

pattern k, the

1-rade across deleti.sn pdi terns are



TABLE 7

NUMBER OF WORDS OF EACH WORD LENGTH CCIRRECTLY IDENTIFIED.

Length

Grade n = 56
1

SigY t Del.

3

4

526

_953

337

180.

19

236

393

153

61

15

45

41

45 1

34

38 1

Tot 1 X20 5 E)58 42

rade-5 n = 63.

ght Del. %
H

[

*63 61: 97

1134 970

1323' 1038 78

819 ,632 7

315. 254

*63; 63 00

*63; 56 89

':3780 e074 8

* On y one\ord of this length was used in the test.

1

. .

Initial deletions caused the words to be. most dif-

ficult to recognize, and if that deletion were a vowel it

compounded the problem. These findings are consistent

with the literature on the Importance. of the first part

of a word in reading.
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First graders 1ihad the most difficulty reconstructing

word when it ws4a prOnounceable string of letters with

e deleti n, " o_

me baffled by the, th

jpen"0-

r tom

thesaw end could not.proceed fl

They seem d to

rin

Some evid nce of right -to -left scanni

among the younger subjects. There was no

tis%among the older studen s.

The lengtb of the..w rd had virtually
mitt,%

its ease of id ntificati n, flifth, graders

identified approximately forty! per cent tor

h lengt than did first grderaea

effect, on

gularly

words of

51
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o a word is ore jimporta
I.

word recOgnit
. .

,imagery value
.

i

graders and a th

1grader. Up t

r

were d leted and a1blak.

CHAPTEll V

f. SUMMARY AND.CONCL

This study attempted to find ou

t than -not

Sixty ords c

grade 1ve we

r sixty we

one-..third

missing letter. The dele

initial

! p

ofJ the of each word

whether one p

as Ian aid

y dboElen for

ented to first

to fifer

sl left
1

icatei each

ns f d three. patterns -

middle, and final lette

twenty words for each Tattern

s - and there were
1

among the words for each

grade. The consonant to vowel correspondence was con-

trolled at apiDroximately a 2:1 ratio for each 'deletion

pattern.

Conclusions

This study fou4that b th first and fifth grade

had ,,significantly more difficul y recognizing the wor

when th7 initial letterS were del

43

5

ted. Statistically



signific

etWeeni

middle,a

for each

word papa

44,

' 6

, too, were [the differences iff-perf9x

st graders and fifth graders.

were 11.4t ignificant differences betwe

hd ;

Was found.

fir

eti-Ons although a trend, diff

According_t6 thi .stu

to-dep

more n the final part wh

th part'slightly
,

graders depen ed,

the middle -fra t

The purpose of the st dy were

which part of orld first' raders

;which. par of a vord fifth raders depend most, and ) if

there is a difference between first and fifth gr Iftrs

the importance Of parts of a. word for` recognition

results shOw that 1) first graders depend

initial letters,

initial letters, and 3) there i

2) fifth graders depend most on the

s no significant difference

between first and fifth graders

of a word or recognition.

in the importance of parte

Whether the deletion we e, a consonant, of vowel

mattered only if it were in the initial ,deletion pattern.

A hon-thta 'stical finding was that

were more icult for both trades.

e .
a

nitiai vowel deletions
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Percentages were tabulated on word length to see if

-this made a differenper,..but-no statistical analysis wasL,

,mdone. It. was fo ndkhat fiord length was not a factor
II

I.

in rcognition i this sturdy;;

Limitations

N71

4.

MoSt first rade chil r reading vocabular'

4 I

are rathe-r'limj.te the testing until the end

of the school year, or usi g second gradeiltrs as/Subject

"should permit larger m

younger group of children.
,

sight. words wi

The comparison of word length8-was suggested teethe

examin after the. tasting was completed. Further

tudies Might be conducted using words of only two dif-

ferent lengths to better control for this factor.

Implications

0 serving thechildren,as they read the words with

-deleted it was obvious that the most succesful

o had learned t aSsociateesounds with letter. patterns.

The examiner believes, on the basis of t is S:EUdy, that

sarlyireading strilet-i-airtt forces attention to each

lett= with emphasis on the initial letters, is most
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likely to produce subsequent, success in reading, Thig

agrees with Huey's (1908) findingt on the imptrtance of
, -

the first part of the wordin word recognition. It also

corresponds to Masearo's (1973) study which indicated

that if spelling rules are well-learned and utilized by

the reader, a string of letters can bg identified.from

partial, i9formation.

Fifth graders

words mbre,ae sylla

showed less d

is study appearad to synthesize

than as individual letteire and

endence ori3, the initial letters tha did

first/graders. Gibson et al, (l 62) also found that as

.;;

the4-child matures in his reading skills he perceives

"super fprms" which correspond to auditory-vocal temporal

patterns. Redundancy, imagery rating, and meaningfulness

also become factors in success in reading by older child-

ren, but early.instruction'mUst focus upon individual
.

letters grid their correspondence to pronuniciatiOn of

English.
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APPENDIX A

GRADE ONE WORDS SHOWN. INTACT AND WITH DELETION.

all 11 ball ba/

color _plor "box

first 1r ran

fork ork dear

friend iend down
7-

b x

d ar

do n,

head _ead eat e t -
/

/

her er four , fur_

left _.eft give gi_e

Many _any kind kind

one ne little li le,

open _pen 4 long lo g

pretty sett look I_ok

school hool lost lo t

stand _tand morning mo ing

thing . hing mother mo er

three hree name. na_e

two W 0 night ni ht

under nder , out o_t

white hit.e play pay

you _ou tree tee

62

I.

back baq-

black blac_

book- _1100..

both bot_

call cal

five fiv

girl gir__

good goo_

hand hem_

high hig

home hom_

house hous

leave leay_

live lid

make mk.,

people peop 4

present preee

red re

right righ_

run ru



-\
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APPENDIX B.

GRADE,FIVE WORDS SHOWN INTACT AND WITH DELETION

baby a y bridge br ge aunt aup_

beautzLful utiful children chi ren catch 'catc_

chair hair class cl ss dinner .dinn

:

cousin Usin country .cowry doctor doet

family mily farm fa m_ drop drop
-,

J _

floor' loor ' fight fi ht egg eg....

friend iend fish fi h evening eveni,
, .

green _reen half ha_f--- father- fath
- -. / .

happy 7_,appy heart he_rt nine nip_

\
_.

horse arse king ki_g paper Pape_

hundred ndred milk mlk picture pictu

\ lady ady music mu_ic rest. . res_

month _onth number nu. er sick sic_

order rder \,room . r_om study stud__

party arty spring sp ng suit suite

short hort talk t lk summer' summ

,

step tep teacher tea er uncle uncl
..----

stick _ti:c)i. train trainin winter wint,
.

swim wim .twelve tw ve women -wome_

--- window- ndow yard 17a_cl World4 worl
,--

X63.
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APPENDIX c

GRADE ONE WORDS ORDERED FROM EASIEST TO HARDEST
HY DELETION PATTERN

No, of
Children Initial Middle Final

41 can
box

37
35 eat

33 look
30 P play
29
28
27
26 tree
24
20

19 night

18 color, pretty
17
16 you
15 four
14 ball
13 fork, let out

12 ,name

11 mother
10 morning

9 all,eunder\
8 thr e, one;\
7 fir t dear, little,
6 friend, head, long

school
5 stand
4 many, two 1

3 her, thing give, kind, lost high
2 open, white
1 down

.

both.

O

run

red
home
five
,girl, house

make
black, live

hand, right
leave
back, good,

people

call

book

present.
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APPEJNDIX D
Nab

a

GRADE FIVE WORDS ORDgRED FROM EASIEST TO HARDEST.
DELETION PATTERN

No. of
Children Initial Middle Final

63 .children, class, 'pictute
triqin

IrOom'62

61 music summer, egg

60 half doctor, uncle

59 horse talk nine

58 happy, window ,teacher, bridge
57 fish, yard dinner
56 morth, swim,

bea .ful

paper

55 fight, twelve,
country .

54 friend study

53 rest, suit

52 baby, party, step
51 . heart
50 hundred winter
49 floor. catch, deep,

women
47 spring
46 sick

45. aunt
44 .'world

43 green, cousin
41 farm father

40 lady
35 short
31 order number
30 stick
28 evening
17 chair, family
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